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Insulin Degradation by Human Erythrocyte Lysates

Shriniwas G. Nerurkar and Kanwal K. Gambhir1
In vitro hemolysates of isolated human erythrocytes degrade 125l-labeled insulin. Ten-to 100-fold dilutions of the hemolysate give a proportionately decreased degradation of 125l-labeled insulin at 37 #{176}C, while dilutions of up to eightfold do not. Like the control, diluted "Buffer G" containing 5 mmol/L Tris and 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid buffer alone, more than 500-fold dilutions of the hemolysate or boiled hemolysate (in buffer) caused negligible (<1 %) degradation of the labeled insulin. 
Materials and Methods
Monocomponent
insulin (lot no. JM95AF) was purchased from Elanco Laboratories, Indianapolis, IN 46206 for iodination with Na12I (by New England Nuclear). "Pentex" bovine albumin was from Miles Laboratories Inc., Elkhart, IN 46515. The other chemicals were of the highest purity available commercially.
From six non-obese, non-diabetic men with no family history of diabetes, ranging in age from 20 to 40 years, 4 to 10 mL of blood was obtained by venipuncture before breakfast, after an overnight fast. The purified erythrocytes were hemolyzed by adding an equal volume of the diluted buffer at 23 #{176}C. After 15 mm, hemolysis was observed to be almost complete; no residue was visible after the mixture was centrifuged (400 X g, 10 mm, 23 #{176}C 
Results and Discussion
In our earlier experiments, we observed that erratic and nonproducible insulin binding data at 37 #{176}C were accompanied by visually noticeable lysis of the erythrocytes. During these investigations we also noticed a varying degree of degradation of unbound '251-labeled insulin as measured by the tnichloroacetic acid precipitation method. This led us to investigate the extent of '2I-labeled insulin-degrading activity in lysate of human erythrocytes under optimum conditions of erythrocyte insulin receptor assay: 15 #{176}C, pH 8.0, and 3.5 h of incubation (2) . As shown in Figure 1A , hemolysate of 1.58 X i0 erythrocytes destroyed a substantial portion of 500 pg of '25I-labeled insulin after 3.5 h of incubation at all the temperatures except 4 #{176}C. There was 41% degradation after 3.5 h incubation at 15 #{176}C by total lysate of erythrocytes, which was lower than the 60% and 85% degradation caused by the lysate at 23 and 37#{176}C, respectively.
Even though 4% destruction of '25I-labeled insulin at 4 #{176}C was the lowest, the 3.5 h incubation time was insufficient for the insulin radioreceptor assay (2). These results suggest that with 3.5 h of incubation, at which maximum insulin binding is observed (2), maintaining the temperature at 15 #{176}C is essential.
The 41% insulin degradation at 15 #{176}C is caused by total hemolysate, an unacceptable condition during insulin receptor assay. The influence of the extent of hemolysis on insulin degradation at 37 #{176}C, as studied by dilution of the lysate of 1.58 X 10 erythrocytes, is shown in Figure lB . 70% of 500 pg of '251-labeled insulin was destroyed by the undiluted lysate from the 1.58 X i0 cells at 37 #{176}C within 5 mm, about 85% in 25 mm. Chiquita P. Mayers in these studies. These investigations were partly supported by Biomedical Research Support Grant No. 5S07RR05361 from the General Research Branch, Division of Research Sources, NIH, Bethesda, MD, and partly by the National Foundation March of Dimes.
